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LOW-SPEED AERODYNAMIC CHARACTERISTICS OF A TRANSPORT MODEL 
HAVING 42.33° SWEPT LOW WING WITH SUPERCRITICAL AIRFOIL, 
DOUBLE-SLOTTED FLAPS, AND T-TAIL OR LOW TAIL 

Paul G. Fournier 
Langley Research Center 

SUMMARY 

A low- speed investigation was conducted in the Langley V/OTOL tunnel over an 
angle-of-attack range from approximately -4° to 24® to determine the static longitudinal 
stability characteristics and high-lift performance of a general research model which 
represented an advanced subsonic transport configuration. The model had a 42.33® swept, 
aspect- ratio-7.05 wing with a supercritical airfoil and h^h-lift system consistii^ of a 
leading-edge device (slat or Kruger flap) and a double- slotted flap. The flaps were 
deflected for take-off and landing configurations and were not deflected for tests of the 
clean configuration. The model was tested with the horizontal tail in eitlxer a T-tail or 
low-tail position. Thie effects of various arrangements of flowthrough nacelles which 
represent a three-engine configuration (two large wing-mounted nacelles and a vertical- 
tall-mounted m .celle) and a four-engine configuration (four smaller wing-mounted 
nacelles) were determined. 

The maximum lift coefficient for the model with the high-lift system deflected was 
2.22 for the landing configuration. In general, slightly greater lift was obtained with the 
Kruger flap than with the leading-edge slat. The model configuration with both of the tall 
heights and for all flap deflections became unstable at fairly low angles of attack (a = 6° 
to 9®); however, the low-tail configuration became stable near an angle of attack of 17® 
to 18®. For the maximum flap deflection, stall occurred at angles of attack above 20® for 
the four-engine configuration and was not reached In the test angle-of-attack range for the 
three-engine configuration. 


INTRODUCTION 

Extensive research effort by the National Aeronautics and Space Administration to 
Improve the performance of subsonic aircraft has shown that the drag rise can be delayed 
to Mach numbers approaching unity by the use of supercritlral airfoU sections and by care- 
ful Integration of the wing, engines, and tail surfaces with a properly shaped fuselage. (See 
refs. 1 and 2.) Much research effort has been xmdertaken at near- sonic speeds to develop 
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aerodynamic configurations that could provide realistic l^cal points for developing the 
technology applicable to advanced subsonic commercial transports. Research has also 
been conducted at low speeds to develop hlgh-llft systems for wings employing supercrit- 
ical airfoils that .would enable these advanced configurations to have take-off and landing 
performance equal to or better than subsonic transports employing wings with conven- 
tional airfoils. &>me work has been reported In reference 3 on a rectangular wing with 
a slotted supercritical airfoil having several hlgh-llft devices and In references 4 to 6 
for more recent adaptation of a supercritical airfoil. Also, data which would be more 
applicable to a transport configuration are presented in references 7 and 8. 

The present Investigation was conducted to obtain an pverall assessment of the low- 
speed, static-stability, and hlgh-llft performance of a general research model which rep- 
resented an advanced subsonic transport configuration with a hlgh-llft system. The pres- 
ent model had a wing with 42.33° sweep of the quarter-chord line, an aspect :catlo of 7.05, 
a taper ratio of 0.35, and supercritical airfoil sections. The wing was located in a low 
position near the bottom of the fuselage. 

The hlgh-llft system consisted of a partial- span, double-slotted flap which extended 
from the wing-body juncture to the 73-percent wing semispan and a leading-edge device 
which extended from the 38-percent wii^-semlspan station to the’ 90-percent wlng- 
semlspan station. The model was tested with either a leading-edge slat or a leading-edge 
Kruger flap deflected 45°. Combinations of flap deflections and a leading-edge device 
were investigated to represent clean, take-off, and landing configurations. The horizontal 
tail was located either near the top of the vertical tall (T-tall) or In a low-tail position; 
both were tested for a limited rangi of stabilizer settings. Effects of various arrange- 
ments of flowthrough nacelles which represented a three- engine configuration (two large 
wing-mounted nacelles and a vertlcal-tall-mounted nacelle) and a four-engine configura- 
tion (four smaller wing-mounted nacelles) were determined. 

SYMBOLS 

The static longitudinal stability data are presented about the stabUlty-axls system. 
The positive directions of forces, moments, and angles are indicated In figure 1. The 
model moment reference was located at the quarter chord of the wing mean aerodynamic 
chord (theoretical wing) and on the fuselage center line. (See fig. 2(a).) 

The measurements of this Investigation are presented In the International System 
of Units (SI). Details concerning the use of SI units, together with physical constants and 
conversion factors, are presented In reference 9. 
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lift coefficient, 

pitching-moment coefficient, Piichin^rooment 

local chord, cm 

chord of flap, cm 

forward section of flap, cm 

aft section of flap, cm 

local chord perpendicular to leading edge or trailing edge, cm 
chord of leading-edge Kruger flap perpendicular to leading edge, cm 
chord of leading-edge slat perpendicular to leading edge, cm 
mean aerodynamic chord of theoretical wing, cm 
mean aerodynamic chord of horizontal tall, cm 
mean aerodynamic chord of vertical tall, cm 

horizontal-tail incidence, positive when trailing edge is down (see fig. 1), deg 

free- stream dynamic pressure. Pa 

wing area (based on theoretical planform), m^ 

temperature, K 

maximum thickness of airfoil, cm 

distance along chord of wing, slat, Kruger flap, or flap element, cm 

distance along chord perpendicular to leading edge or trailing edge of wing, 
slat, Kruger flap, or flap element, cm 
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spat<wise distanc«> measured from fuselage center line, cm 


Zj lower coordinate of airfoil section, cm 

Zy upper coordinate of airfoil section, cm 

Of angle of attack of wing reference line, de.? 

5f flap deflection, deg 

I Vane -deflection angle of double -slotted flap with respect to wii^ chord line, deg 

6f 2 flap-deflection at^le with respect to wli^ chord line, deg 

leading-edge Kruger flap-deflection angle with respect to wing chord line, deg 
ds leading-e^e slat deflection angle with respect to wing chord line, deg 

A sweepback angle, measured at quarter-chord line, deg 

0 wing twist, positive when trailing edge is down, deg 

MODEL DESCRIPTION 

The model used in the present investigation was a general research model repre- 
senting an advanced subsonic transport configuration. Drawings of the complete model 
are presented in figure 2(a). Details of the high-lift system are shown in figure 2(b); 
details of the nacelles are shown in figure 2(c). The basic geometric characteristics of 
the model are summarized in table I. 


Wing 

The basic wing planform had supercritical airfoil sections, 42.33° sweep of the 
quarter-chord line, an aspect ratio of 7.05, and a taper ratio of 0.35. The basic wing 
(theoretical planform) was modified over the inboard part which resulted in the planform 
shown in figure 2(a). The twist, maximum-thickness variation, and chordwise location of 
maximum thickness for the complete wing are shown in figure 2(d). Detailed coordinates 
for the wing are presented in table n. Transition strips, 0.32 cm wide, of No. 80 carbo- 
rundum were applied to the upper and lower surfaces of the wing 3.81 cm behind the 
leading edge. 
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High- Lift System 

The high-lift system of the model consisted of a partial-span, double- slotted flap 
which extended from the wing-body juncture (10-percent wing semispan) to the 73-percent 
wing semispan station (see fig. 2(b)) and a leading- edge device which extended from the 
38-percent wing semispan station to the 90-percent wing semispan station. (See fig. 2(b).) 
There were two types of leading-edge devices used, one a leading-edge slat and the other 
a leading-e^e Kruger flap. Coordinates of the leading-edge elements of the high-lift 
system are presented in table m and those (rf the flap elements are presented in table IV. 
Deflections of the high-lift system were measured in the streamwise plane relative to their 
respective reference chord line. Transition strips, 0.32 cm wide, of No. 80 carborundum 
were applied to the upper and lower surfaces of the leading-edge devices 2.54 cm behind 
the leading edge of the slat or Kruger flap. 

Fuselage 

The overall dimensions of the fuselj^ are shown in figure 2(a). A fiberglass- 
resin shell formed the outer shape of the fuselage and was attached to a metal strongback 
which housed the six-component strain-gage balance. An electronic angle-of-attack sen- 
so ' was mounted to the internal strongback to provide the measured geometric angle of 
attack of the model during the tests. The rear of the fuselage was constructed so that the 
horizontal tail could be mounted near the center line of the fuselage (using the same hori- 
zontal tail as the T-tail arrangement). ‘'•ansition strip, 0.32 cm wide, of No. 80 car- 
borundum was applied to the nose of the fuselage 5.00 cm behind the apex of the nose. 

Tail Surfaces 

The location and principal dimensions of the horizontal and vertical tails are given 
in figure 2(a) and table I. The horizontal-tail incidence could be varied through a large 
range of incidence angles, but only a limited range was used for this investigation (it = 0° 
and -10°). Transition strips, 0.32 cm wide, of No. 80 carborundum were applied 3.81 cm 
behind the leading edge of the tail surfaces. 

Nacelles 

The present model was tested with two sizes and arrangements of flowthrough 
nacelles. One was a three-engine configuration (two large wing- mounted nacelles and a 
simulated vertical-tail-mounted nacelle) and the other, a four -engine configuration (four 
smaller wing-mounted nacelles). Drawings of these nacelles are presented in figure 2(c). 
When the four-engine configuration was tested, the tests were made with and without part 
of the fL.p system directly behind the inboard nacelles removed and are noted as no-flap 
cutout and flap cutout. No transition strips were applied to the nacelles. 
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TESTS AND CORRECTIONS 

The investigation was conducted in the Langiey V/STOL tunnel (4.42 m by 6.63 m) 
at a dynamic pressure of 2394 Pa. The test Reynolds number at this dynamic pressure 
wf,s 1.35 X 1Q6 (T = 288.9 K or 520° R) based on the wing mean aerodynamic chord of 
0.329 m. 

Longitudinal aerodynamic characteristics were obtained from tests conducted 
thiough an angle-of-attack range from approximately -4° to 24° in increments 2°. 
Limited stabilizer incidences were investigated over the test angle-of-attack range as 
well as tests made with the horizontal tail removed to define the tail-off aerodynamic 
charact- ristics. 

i^_«rodynamic characteristics were determined for the clean-wing configuration with 
the flaps undefiected and the leading-edge device (slat or Kruger flap) on and retracted. 
Tests were also made with three different deflections of the double -slotted flap, all with 
either the leading-edge slat or Kruger flap deflected 45°. The double- slotted flap deflec- 
tions were 15°/nested, 22°/32°, and30°/55°; the first number being the vane deflection 

and the last being the flap deflection 6f 2» (See fig. 2(b).) 

Jet-boundary corrections, determined from reference 10, and blockage corrections, 
obtained from reference 11, were applied to the measured data. The drag data were cor- 
rected for balance chamber pressure at the base of the fuselage (0.0098 m2) but were not 
corrected for effects of the flow through the nacelles because it was felt that this correc- 
tion would be negligible. The angle of attack was also corrected for a small flow angular- 
ity in the tunnel. This correction was obtained from upright and inverted tests of the 
clean tail-off model. 


PRESENTATION OF RESULTS 

The longitudinal aerodynamic characteristics obtained on the present model for the 
various test conditions and model configurations are presented in the figures as follows: 

Figure 


Longitudinal aerodynamic characteristics: 

Effect of trailing-edge flap deflection, horizontal tail off: 

Leading-edge slat, no transition 3 

Leading- edge Kruger flap, no transition 4 

Leading-edge devices, fixed transition 5 

Effect of trailing-edge flap deflections with four wing-mounted nacelles, 
no flap cutout, horizontal tail off: 

Leading-edge slat 6 
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Figure 

Leading-edge Kruger flap 7 

Effect of flap cutout behind Inboard wing nacelle of a four wing-moimted nacelle 
configuration with trailing-edge flaps and Kruger flap at ° 

horizontal tail off 8 

Effect of trailing-edge flap deflections with two wing-mounted nacelles and 
one vertical tail-mounted nacelle, no flap cutout and Kruger flap at 

6];^ - 45^, horizontal tail off 9 

Effect of horizontal-tail deflection: 

Trailing-edge flaps with leading-edge flap at 5s - 4S<^: 

T-tail 10 

Low tail 11 

Trailing-edge flaps with Kruger flap at 5j( = 45°: 

T-tail 12 

Low tail 13 

Clean wing: 

T-tail 14 

Low tail ; 15 

Summary of longitudinal data: 

Comparison of the vai'iation of lift coefficient with at^le of attack for 
various leading-edge devices and several trailing-edge flap deflec- 
tions. 6s “ ®K “ horizontal tail off 16 

Comparison of the variation of longitudinal stability with angle of attack 
for two horizontal-tail heights and various leading-edge devices: 

Trailit^-edge flap off 17(a^ 

Trailing-edge flap on 17(b) and 17(c) 


DISCUSSION OF RESULTS 

Longitudinal Aerodynamic Characteristics 

Except for a few preliminary runs, transition strips were applied near the leading 
edges of the basic wing and the wing leading-edge devices. A comparison of the data of 
figure 5 (fixed transition) with that in figure 3 (no transition strips’ •'how that there were 
no effects of the addition of transition strips except for a slight decrease in lift at the 
higher angles of attack. 


High- Lift Performance 

Comparison of leading-edge devices .- Results obtained for the horizontal-tail-off 
configuration with the high-lift system having various leading-edge devices are presented 
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in figure 5. These data indicate that the configuration with the high-llft system having the 
leading-edge Kruger flap had slightly higher lift at a given angle of attack than the config- 
uration with the leading-edge slat. (See summary in fig. 16.) The overall trend in 
pitching-m ent characteristics for the tall-off configuration with the high-llft system 
was about the same with either leadlng-edgt device and was about what would be expected 
for the tail-off condition. 

Effect of engine arrangement .- The basic horizontal-tall-off results for the various 
engine arrangements with the high-llft system are presented in figures 6 to 9. Compari- 
son of the lift data with Kruger flap at 6^ = 45° for the four-engine configuration (no flap 
cutout, fig. 7) with the data for the three-engine configuration (fig. 9) shows that the aero- 
dynamic trends were about the same, except that for the maximum flap-deflectlon condi- 
tion, stall occurred for tlie four-«engine configuration above a = 20^. 

Comparison of the data with nacelles off (figs. 3 and 4) with the data for the nacelles 
on (figs. 6, 7, and 9) shows that the overall change in drag due to addition oi the nacelles 
was very small at low and moderate lift coefficients. It is therefore believed that the drag 
increment associated with the Internal flow was probably negligible. 

Bfle ct of flap cutout .- The effect of flap cutout behind the Inboard nacelle of the four- 
engine configuration is presented in figure 6, and the data Indicate that for the flap-cutout 
condition the lift was decreased throughout the angle-of-attack range. This decrease was 
greater as the flap deflection was increased. There were no significant changes in sta- 
bility associated with the flap cutout. 

Effect of horizontal -tail height .- Results obtained on the model without nacelles with 
various leading-edge devices for the range of trailing- e<%e flap deflections are presented 
in figures lu and 12 for the T-tail configuration and figures 11 and 13 for the low-tall con- 
figuration. Only a limited range of horizontal-tall incidence was Investigated. These data 
indicate that the low-tail configuration developed slightly higher lift than the T-tail config- 
uration for all flap deflections including 6f = 0° (figs. 14 and 15). especially at the higher 
angles of attack. These data also indicate that for the 6f = 0° configuration a slightly 
higher lift was experienced with a Kruger leadii^-edge flap for both horizontal -tail heights. 

The maximum untrimmed lift coefficient for the various high-lift system configura- 
tions are summarized as follows: 
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Configuration 

(wing) 

Leading- edge device,! 
6g or 6 k * 45° 

Horizontal tail off 

Horizontal tall on; i > 0^ j 

T-tail 

Low tall ' 

Clean 

Off 

1.38 

1.37 

1.58 

6f = 0O 

Slat 

1.46 

1.46 

1.66 1 

15°/nested 

Slat 

1.83 

1.83 

1.97 ! 

22°/32° 

Slat 

2.08 

2.09 

2.19 1 

300/55° 

Slat 

2.15 

2.16 

2.20 ! 

0° 

Kruger 

1.53 

1.54 

1.73 i 

15°/nested 

Kruger 

1.88 

1.88 

2.02 1 

22°/32° 

Kruger 

2.14 

2.15 

2.22 1 

30°/55° 

Kruger 

2.16 

2.17 

2.18 1 


Static Longitudinal Stability 

A summary of the effect of leading-edge devices and horizontal-tail height on the 
static longitudinal stability characteristics for the test range of trailing-edge flap deflec- 
tions is presented in figure 17. 

Effect of leading-edge devices .- The results obtained on the model with the horizon- 
tal tail on (i| = 0°) (fig. 17) and with the complete high-lift system (figs. 17(b) and 17(c)) 
indicated that the leading-edge devices had no significant effect on the longitudinal stabil- 
ity for either the clean configuration or with the flaps deflected. 

Effect of horizontal- tail height .- The results obtained on the flaps -retracted config- 
uration (leading-edge devices off and on, fig. 17(a)) indicate that between a = 13° and 
a = 14°, the tail contribution of the T-tail decreased rapidly, whereas the low-tail contri- 
bution increased rapidly. This difference in tail configuration seems to indicate that the 
T-tail moved into an adverse downwush field near a = 14° and that the low tail was mov- 
ing out of this adverse flow field. 

The results obtained on the flap-deflected configurations with slat at 6$ = 45° and 
Kruger flap at 6 k = 45° are presented in figures 17(b) and 17(c), respectively. These 
data show that the model configuration with both tail heights and all flap deflections became 
unstable at fairly low angles of attack (a = 6° to 9°); however, the low-tail configuration 
became stable at higher angles of attack (ne. r « « 17° to 18°). The stability increase of 
the low-tail configuration at the higher angles of attack with flaps deflected seems to 
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Indicate the same characteristics observed with the clean configuration in that the tow tail 
was leaving the adverse downwash flow field for angles above 17°, whereas the T-tall 
remained in this adverse flow field. The contribution of the low tail to stability reduced 
as the flap deflection increased. In general, both tail posliions gave marginal longitudinal 
stability, especially at the higher flap deflections and angles of attack, and the low tail 
seemed to be located in the least adverse flow condition at moderate angles of attack. 

SUMMARY OF RESULTS 

A low-speed investigation was conducted in the Langley V/STOL tunnel to determine 
the static longitudinal stability characteristics and high-lift performance of a general 
research model whicn represented an advance subsonic transport configuration with a 
T-tall or a low tall. The model had a 42.33° swept, aspect-ratio-7.05 wing with a super- 
critical a‘rfoil and a high-lift system consisting of a leading-edge device and a double- 
slotted flap. Effects of various arrangements of flow through wing-mounted nacelles and 
a vertlcal-tall-mounted nacelle were determined (four-engine or three-engine configura- 
tions). The results of this investigation may be summarized as follows: 

1. The maximum untrimmed lift coefficient for the tail on the clean wing configura- 
tion (low tail at zero incidence) was 1.58 (1.38 for tail off). Deflection of the high-lift sys- 
tem for the landing condition (Kruger flap at 45°, flap at 22°/32°) increased the value of 
maximum lift coefficient to 2.22. For all flap deflections, except the highest, the config- 
uration with the Kruger flap had slightly higher lift for both tail off or tall on (either 
height). 

2. The model configuration with either tail height and for all flap deflections became 
unstable at fairly low angles of attack (a = 6° to 9°); however, the low-tail configUA ation 
became stable at the higher angles of attack (near of = 17° to 18°). 

3. The stability of the low-tall configuration at the higher angles of attack seems to 
indicate that the low tail was leaving an adverse downwash flow field, whereas the T-tail 
remained in the adverse flow field. 

4. There was insignificant difference in the longitudinal stability and high-lift perfor- 
mance between the four-engine and three-engine configurations. At the maximum flap 
deflection (landing condition), the four-engine configuration stalled above an angle of attack 
of 20°. 


Langley Research Center 
National Aeronautics and Space Administration 
Hampton. Va. 23665 
July 9. 1975 
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TABLE I.- GEOMETRIC CHARACTERISTICS 


Wing (theoretical): 

Area, m2 0.656 

Mean aerodynamic chord, cm 32.845 

Span, cm 215.067 

Aspect ratio 7.046 

Taper ratio 0.354 

Horizontal tail (low tail): 

Area, m2 0.186 

Mean aerodynamic chord, cm 24.237 

Span, cn: ...................................... 83.108 

Aspect ratio 3.715 

Taper ratio 0.379 

Horizontal tail (T-tail): 

Area, m2 0.141 

Mean aerodynamic chord, cm 21.885 

Span, cm 68.996 

Aspect ratio 3.368 

Taper ratio 0.336 

Vertical tail: 

Area, m2 0.209 

Mean aerodynamic chord, cm 49.195 

Span, cm 43.231 

Aspect ratio 0.896 

Taper ratio 0.608 

Base area of fuselage, m2 0.010 
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TABLE n.- Continued 



2u/c* 

Hh ' 






x ’/ c ’ 

J - = 0 . 4143 ; 
b/2 

c * s 43.5635 cm 

x ’/ c * 

- 2 - = 0 . 5315 ; < 
b/2 

s 28.6588 cm 

0 

- 0.1127 

- 0.1127 


0 




.0020 

-.1065 

-.1196 


.0027 




.0056 


-.1235 


.0046 


-.1419 


.0148 

-.1002 

-.1289 


.0107 

-.1163 

-.1466 


.0354 


-.1366 


.0348 

-.1095 

-.1578 


.0731 

-.0926 

-.1459 


.0791 

-.1034 

-.1703 


.1255 

-.0916 

-.1543 


.1560 

-.0995 

-.1828 


.1908 

-.0936 

-.1609 


.2548 

-.1005 

-.1929 


.2579 

-.0982 

-.1650 


.2974 

-.1045 

-.1986 


.3628 

-.1104 

-.1701 


.4308 

-.1126 

-.2009 


.4734 

-.1260 

-.1739 


.4999 

-.1218 

-.2006 


.5000 

-.1298 

-.1748 


.5704 

-.1330 

-.1986 


.5508 

-.1373 

-.1775 


.6835 

-.1544 

-.1960 


.6108 

-.1467 

-.1833 


.7472 

-.1677 

-.1969 


.6752 

-.1572 

-.1920 


.8284 

-.1849 

-.2019 


.7727 

-.1739 

-.2061 


.9184 

-.2038 

-.2113 

j 

.8434 

-.1873 

-.2143 


1.0000 

-.2211 

-.2230 

i 

.9117 

-.2016 

-.2195 




1.0000 

-.2192 

-.2224 
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TABLE in.- LEADING-EDGE DEVICE COORDINATES 
[Perpendicular to leading edg^ 

(a) Slat 



^uAs 


Hh's 


-2- = 0.5527; ck = 3.8049 cm 



0011 

0083 

0139 

0239 

0400 

0649 

0977 

1398 

1915 

2481 

3113 

3812 

.4589 

.5466 

.6448 

,7214 

.7525 

.8324 

.8707 

.8879 

.0000 


.0013 

.0060 

.0120 

.0240 

.0481 

.0841 

.1262 

.1776 

.2377 

.3077 

.3865 

.4720 

.5668 

.6756 

.8178 

1.0000 


9286 

-0.9286 

9065 

-.9479 

8852 

-.9700 

8732 

-.9833 

8578 

-1.0007 

8391 

-1.0236 

.8211 

-1.0474 

.8057 . 

-1.0708 

.7911 

-1.0948 

.7764 

-1.1175 

.7630 

-.9426 

.7503 

-.8758 

.7397 

-.8284 

.7294 

-.7857 

.7190 

-.7530 

.7089 

-.7323 

.7003 

-.7042 
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TABLE in.- Continued 


(a) Concluded 


x/c’s 

Zu/®8 



x/ch 


Hl^a 

0.7247; 

c’g = 4.3713 cm 

— 0.8966; 
b/2 

c^ s 4.6203 cm 

0 

-0.4079 

-0.4079 


0 

0.0396 

0.0396 

.0006 

-.3928 

-.4201 


.0005 

.0451 

.0335 

.0029 

-.3817 

-.4300 


.0027 

.0599 

.0247 

.0058 

-.3748 

-.4370 


.0055 

.0654 

.0187 

.0110 

-.3649 

-.4457 


.0110 

.0731 

.0110 

.0227 

-.3533 

-.4573 


.0209 

.0819 

.0011 

.0447 

-.3388 

-.4736 


.0418 

.0929 

-.0115 

.0750 

-.3260 

-.4898 


.0737 

.1039 

-.0258 

.1116 

-.3138 

-.5067 


.1160 

.1149 

-.0401 

.1563 

-.3027 

-.5230 


.1743 

.1264 

-.0544 

.2144 

-.2905 

-.5410 


.2468 

.1385 

.0352 

.2876 

-.2783 

-.3940 


.3315 

.1495 

.0808 

.3719 

-.2667 

-.3451 


.4370 

.1594 

.1182 

.4660 

-.2562 

-.3062 


.5734 

.1688 

.1457 

.5752 

-.2470 

-.2754 


.7268 

.1754 

.1638 

.6984 

-.2394 

-.2615 


1.0000 

.1820 

.1814 

.8390 

-.2324 

-.2394 




1.0000 

-.2284 

-.2313 
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TABLE IV.- Continued 


I 


( 


1 


(a) Concluded 



N 




Zu/cf 1 

Hh 


a 0.4422; 
b/2 

Cf a 9.7130 cm 

X/Cf 

a 0.7247; 
b/2 

Cf a 7.1730 cm 

0 

0 

0 


0 

• 0 

0 

.0052 

.0209 

-.0131 


.0071 

.0198 

-.0170 1 

.0105 

.0314 

-.0173 


.0142 

.0283 

-.0205 

.0157 

.0382 

-.0194 


.0212 

.0354 

-.0212 

.0208 

.0450 

-.0199 


.0283 

.0411 

-.0205 

.0262 

.0497 

-.0199 


.0354 

.0460 

-.0198 

.0392 

.0607 

-.0188 


.0531 

.0538 

-.0177 

.0523 

.0685 

-.or<3 


.0708 

.0595 

-.0156 

.0785 

.0790 

-.0141 


.1062 

.0673 

-.0113 

.1046 

.0868 

-.0110 


.1416 

.0730 

-.0078 

.1569 

.0973 

-.0047 


.2125 

.0800 

-.0007 

.2092 

.1025 

.0005 


.2833 

.0829 

.0057 

.2615 

.1041 

.0052 


.3541 

.0829 

.0120 

.3138 

.1041 

.0089 


.4249 

.0822 

.0163 

.3661 

.1020 

.0115 

• 

.4958 

.0800 

.0205 

.4184 

.0983 

.0136 


.5666 

.0758 

.0234 

.4707 

.0931 

.0146 


.6374 

.0701 

.0248 

.5230 

.0868 

.0146 


.7082 

.0630 

.0248 

.5753 

.0795 

.0141 


.7790 

.0531 

.0234 

.6276 

.0717 

.0131 


.8499 

.0418 

.0227 

.6799 

.0633 

.0120 


.9207 

.0298 

.0177 

.7322 

.0544 

.0099 


1.0000 

.0177 

.0142 

.7845 

.0450 

.0078 




.8368 

.0353 

.0055 




.8891 

.0248 

.0029 




.9414 

.0141 

.0016 




1.0000 

.0013 

-.0013 
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TABLE IV.- Concluded 


(c) Concluded 




HlH 

= 0.4422; 
b/2 

Cf = 9.7130 cm 


0.4d95 

.5021 

.5047 

.5099 

.5152 

.5230 

.5492 

.5753 

.6276 

.6799 

.7322 

.7845 

.8368 

.8891 

.9414 

1.0000 



.0141 

.0013 





















270439 
Low' toll pivol 


025c line 
(A -42 50^) 



266270 


9^878 253BI2 025c line 



(a) Clean model geometric characteristics. 


Figure 2.- Details of model. Dimensions are in centimeters. 





Semispan 

station, 

n/2 

cm 

c, 1 . cm 

Cj 2 » cm 

0.111 

10.850 

8.138 

5.426 

.344 

12.844 

9.633 

6.422 

.442 

9.715 

7.286 

4.858 

.725 

7.179 

5.384 

3.590 


(b) Details of flaps (undeflected). 
Figure 2.- Continued. 
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44.069 


3-Nocelle configuration 
(c) Details of wlng> mounted nacelles. 
Figure 2.- Continued. 





Inboard 

Outboard 

V 40.874 cm 

83 805 cm 

A 13.030 cm 

8 915 cm 

B 128 930 cm 

171.450 cm 

C ?50“ 

3.60“ 

D 1 .40“ 

1 00“ 


Right wing panel 



Fuselage station 
B 

(c) Continued. Location of four wing-mountt d nacelles. 


Figure 2.- Continued. 



Right wing panel 




max 



wing spanwise station, 

(d) Wing spanwise details. 
Figure 2.- Concluded. 
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Wing 












Figure 4 



;ading-edge Kruger flap and several tralllng-edge 


Horizontal tall off; no transition strips 




















































Figure 8.- Effect of flap cutout behind inboard wing nacelle of a fotir 
wing- mounted nacelle configuration with several trailing-edge 
flap deflections. Horizontal tail off; = 45°. 
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Cl 


(a) 6{ = 0O. 

Figure 10.- Effect of horizontal-tail deflection on longitudinal 
aerodynamic characteristics with various tralling-edge 
flap deflections and 6g = 45°. T-tail. 
































































































































a, deg 

(a) Trailing-edge flap off. 

Figure 17.- Comparison of the variation of longitudinal stability with 
angle of attack for two horizontal-tail heights and various 
leading-edge devices. 







(c) Trailing-edge flap on; 6 k = 
Figure 17.- Concluded. 
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